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Abstract
Gluten free/Casein free (GFCF) diets are one of the most common types of Complementary and Alternative Medicines 
(CAM) used in Autism Spectrum Disorders (ASD) despite little evidence to support positive effects. There has been no 
theory driven literature that has investigated parent’s reasons for their use. The Theory of Planned Behaviour (TPB) was 
used to examine parent’s intentions to use GFCF diets for their child with an ASD. Treatment and causal beliefs were also 
examined. Parents (n = 33, children aged 3–17 years) were influenced by anticipated regret, positive outcomes and attitude. 
Future interventions should provide information to parents and health professionals about the possible causes of ASD and 
therapy options which are in line with current recommendations.
Keywords GFCF · TPB · ASD · Interventions · Anticipated regret · CAM · Expectancy-value model
Introduction
Higher rates of CAM use are reported in children with 
ASD compared to typically developed (TD) children (e.g. 
Christon et al. 2010; Senel 2010; Wong and Smith 2006; 
Wong 2009), with Gluten Free/Casein Free (GFCF) diets 
and diet supplements being the most common (e.g. Carter 
et al. 2011; Christon et al. 2010; Green et al. 2006; Hall 
and Riccio 2012; Hanson et al. 2007; Pillsbury Hopf et al. 
2016). Younger children with ASD and those with more 
severe symptoms are reported to have higher rates of CAM 
use (Hall and Riccio 2012; Hanson et al. 2007; Perrin et al. 
2012). Parents’ own use of CAM may also be a predictive 
factor (Hall and Riccio 2012; Wong and Smith 2006; Wong 
2009). Parents may be more willing to use CAM when they 
believe that the CAM treatment has few side effects, high 
face validity and works on underlying causal mechanisms 
(Esch and Carr 2004).
CAM use in ASD is used for a variety of reasons, includ-
ing treating symptoms of autism (35%), concentration/
attention (19%), relaxation (23%), GI problems (15%), sleep 
problems (12%) and communication/speech (12%) (Wong 
and Smith 2006). Senel (2010) found that parents using spe-
cial diets for their child rated improvements in behaviour 
and communication. Within the Chinese population, Wong 
(2009) reported that 32.5 per cent of parents of children with 
ASD believed CAM would improve their child’s quality of 
life. Comparisons between countries can, however, be com-
promised by cultural background and attitudes (Wong 2009).
When making decisions on whether to use CAM for 
children with ASD, parents may consider the recommenda-
tions from friends, family, parents, medical professionals 
and the media (Senel 2010; Wong 2009; Wong and Smith 
2006). Cornish (2002) noted that parents who were using 
the GFCF diet for their child had sought information from 
media sources, support groups and family, more so than 
from medical professionals. The influence of media sources 
and parents/family members may be concerning as this 
information may be biased and incorrect. Using the internet 
for gaining health information may lead to misdiagnoses or 
jeopardise the relationship between healthcare practition-
ers (e.g. Eysenbach and Diepgen 1998; Silberg et al. 1997). 
Walji et al. (2004) assessed the information presented on 
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CAM related websites and reported that the information 
presented may cause harm, including avoiding conven-
tional therapy, presenting information on products that may 
be toxic and almost all websites did not present information 
on vital warnings, drug interactions or adverse reactions. 
Walji et al. (2004) however, limited their web search to three 
herbal therapies and individuals seeking information may 
use multiple information sources (Walji et al. 2004).
Parent’s causal beliefs about ASD have also been reported 
to influence decisions about treatment use (Al Anbar et al. 
2010). External beliefs about the causes of ASD (e.g. envi-
ronmental factors; diet, germs) and hereditary attributions 
were associated with using special diets and vitamin sup-
plements. Dardennes et al. (2011) secondary analysis of 
the study reported that parents had stronger causal beliefs 
about ASD that were attributed to brain abnormalities fol-
lowed by genetic factors. Furthermore, stronger beliefs in 
the etiological role of food allergy and a chemical imbalance 
was associated with higher use of detoxification treatments, 
diets, vitamins and reduced drug use. Children’s and parents 
age was not related to any CAM treatment, suggesting that 
causal beliefs are stable over time (Dardennes et al. 2011).
Parents who do not use GFCF diets or discontinue use 
may believe they have greater control over their child’s 
symptoms and behaviour; increased personal control has 
been associated with reduced use of diets and vitamin sup-
plements (Kuppin and Carpiano 2006). Those who believe 
that they would not have social and/or medical practitioner 
support, and value their approval for the use of CAM, may 
also be less likely to use CAM (Conner and White 2009). 
Wong and Smith (2006) reported that many parents of chil-
dren with ASD and those with TD children did not inform 
their physician or paediatrician about their CAM use. 
Increased cost and time may also predict non-use. Christon 
et al. (2010) reported that 44.7 per cent of parents found the 
cost of CAM treatment difficult to meet, leading to discon-
tinued use in 17.8 per cent of cases. Most parents reported 
that the time expenditure necessary for CAM treatment was 
easy, however, 20 per cent found that the time expenditure 
was difficult to meet. As results were across all types of 
CAM, Christon et al. (2010) stated that different treatments 
yield different results.
The decision to use CAM may be influenced by the value 
placed on the treatment (Christon et al. 2010). Parents who 
invest more time and money in treatments may be more 
likely to continue with the treatment (Mudford et al. 2000) 
and may perceive greater benefits for their child. This, in 
turn, may magnify placebo effects on the efficacy of the 
treatment. Cornish (2002) reported that a small minority of 
those who discontinued GFCF diets did so due to perceiving 
no noticeable changes in behaviour, cost implications, social 
reasons and palatability and restricted choice of substitute 
foods. Parents who remain on GFCF diets may also have 
children who accept a wider variety of foods (Cornish 2002).
Although previous studies may involve selection biasing 
(e.g. Wong and Smith 2006), over-representing of children 
with chronic disease (Davies and Darden 2003), recruitment 
of predominantly white middle- to upper-class respondents 
which may account for high prevalence rates, particularly 
as increased CAM use is related to higher education and 
income (Hall and Riccio 2012; Hanson et al. 2007), a main 
limitation is the lack of theory-driven literature on children’s 
CAM use (Robinson et al. 2009). There is currently no the-
ory-driven literature investigating reasons for GFCF diet use. 
Failing to utilise a theoretical framework can jeopardise the 
reliability and validity, along with the generalisability of 
the explanations for decision-making (Lorenc et al. 2009). 
Using an existing model allows methodological consistency 
(Robinson et al. 2009).
The Theory of Planned Behaviour (TPB) (Ajzen 1988, 
1991), a widely accepted theory within Health Psychology, 
aims to account for psychological influences and explain 
individual differences in behaviour (Lorenc et al. 2009). The 
TPB states that when an individual has stronger Intentions to 
engage in a particular behaviour (e.g. exercise regularly) they 
are more likely to actually engage in the behaviour (Ajzen 
1991). The TPB suggests that Intentions are influenced by 
the underlying attitudes, subjective norms and perceived 
behavioural control (PBC) and all can be measured directly 
and quantitatively (Fig. 1). Where attitudes are the person’s 
evaluation of possible outcomes of the intended behaviour, 
subjective norms are the persons perceived social pressure 
from others to engage with the behaviour. PBC is defined as 
the person’s perception of control over the intended behav-
iour (Ajzen 2002a). The major constructs of attitude, subjec-
tive norms and PBC can also be measured indirectly from 
a set of corresponding beliefs (Ajzen 2002a); behavioural, 
normative and control beliefs. Behavioural beliefs are the 
person’s beliefs about the possible outcome combined with 
the evaluation of the outcome; these in turn formulate atti-
tudes. Normative beliefs are the person’s perceived social 
pressure to engage with the behaviour combined with their 
motivation to comply with significant others; these formu-
late subjective norms. Finally, control beliefs are the per-
son’s perceptions about control over barriers or facilitators 
of the intended behaviour; these formulate PBC (Armitage 
and Conner 1999b). The TPB suggests that the more favour-
able the attitude, subjective norm and greater the PBC, the 
stronger an individual’s intention will be (Ajzen 2002a). 
Past behaviour, anticipated regret of either performing the 
behaviour or not, and self-efficacy (SE; the belief in one’s 
own ability) commonly extend the model. Although there 
has been debate into the independent predictive power of SE 
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from PBC, some argue for their distinction (Armitage and 
Conner 1999a; Furnham and Lovett 2001).
As the TPB focuses on specific cognitions which affect 
responses, it is particularly suitable for CAM research as 
CAM use is often based upon individual, specific choices 
(Lorenc et al. 2009). Using the TPB, Hirai et al. (2008) 
reported that patients decisions on whether to use CAM 
was influenced by family pressure. Furnham and Lovett 
(2001) reported that the TPB was a successful application 
to the prediction of intentions to use homeopathy. Stronger 
intentions to use homeopathy were associated with more 
positive attitudes towards homeopathy and higher levels of 
PBC and ability. Furnham and Lovett (2001) suggest that the 
belief that homeopathy reduces symptoms was surprising 
due to the lack of empirical evidence for its effectiveness. 
Conner and White (2009) also demonstrated the utility of 
the TPB whereby intenders to use CAM were more likely to 
believe in positive consequences of CAM.
The TPB has successfully discriminated between users 
and non-users of dietary supplements (Conner et al. 2001). 
Users displayed stronger intentions, positive attitudes, 
perceived more normative pressure (social pressure from 
significant others) and greater PBC towards supplements. 
Attitude was the strongest predictor whereby users of sup-
plements believed that they would ‘stop them getting ill’ 
and ‘help them be healthy’ (Conner et al. 2001). Conner 
et al. (2001) study also revealed the powerful nature of 
media on decision-making. Similarly, Furnham and Lovett 
(2001) found that family and friends were important fac-
tors whereby those with stronger intentions to use CAM had 
stronger motivations to comply with family and homeopathic 
practitioners and a weaker motivation to comply with GPs. 
Within Conner and White (2009) investigation, family mem-
bers were the most dominant predictor of subjective norms 
and intenders were more likely to believe that other family 
members, peers and medical professionals would approve of 
their use of CAM. The TPB has provided further informa-
tion on various control factors which may influence CAM 
use. Furnham and Lovett (2001) reported that those with 
stronger intentions to use CAM were less likely to believe 
that homeopathy ‘is expensive’, ‘takes too much time’ and 
‘requires confidence’. Subjective norms however were a 
stronger predictor of intention compared to PBC, suggest-
ing the importance of social approval (Furnham and Lovett 
Past 
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Beliefs
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Beliefs
Control 
Beliefs
Atude
Subjecve 
Norm
PBC
Intenon Behaviour
Ancipated 
Regret*
Self 
Efficacy*
Fig. 1  Theory of Planned Behaviour: predictors of intentions and behaviour. *Variables in red depict extensions
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2001). Conner and White (2009) concluded that CAM use is 
more likely when people believe there to be health benefits, 
perceive the support of significant others and are not dis-
suaded by potential barriers.
Ajzen (2002b) proposed that people often have inten-
tions to perform behaviour but this does not always pre-
dict actual behaviour that is followed through. Experience 
and the frequency of past behaviour can often predict 
future behaviour more reliably when compared to the 
other variables of the TPB (e.g. intentions) (Conner and 
Sparks 2005). Ajzen (2002b) suggests that if an individ-
ual has unrealistic beliefs towards performing a behaviour 
and intentions are unstable, their beliefs may not clearly 
guide behaviour. Past behaviour may therefore act as bet-
ter predictor for future behaviour.
When parents are making decisions on whether to use 
GFCF diets for their child with ASD, they may also con-
sider factors relating to their own ability to administer 
the diet. SE’s ability to predict people’s intentions has 
shown mixed evidence when applied to CAM use, but 
does emerge as a distinct variable to PBC (Furnham and 
Lovett 2001). Implementing GFCF diets for children with 
ASD may be perceived as onerous and time-consuming 
therefore parents own SE may influence the implementa-
tion of CAM.
Other factors such as internal and external Locus of 
Control (LoC) can influence our behaviour and may relate 
to CAM use (e.g. Furnham and Kirkcaldy 1996; Sasagawa 
et al. 2008). Locus of Control refers to one’s belief that 
certain outcomes are a result of our own behaviour or 
traits (internal) or as a result of other forces or due to 
chance (external) (West et al. 2018). Findings on LoC 
are however mixed (e.g. Furnham and Forey 1994; Sirois 
and Gick 2002) and may be due to a wide range of health-
related problems between participants, including CAM 
users, who had more medical and chronic health prob-
lems than conventional medicine users. Both chronic pain 
and an increased number of health problems are asso-
ciated with less self-control (Crisson and Keefe 1988). 
Furnham and Beard (1995) suggest that internal and 
external beliefs are not always mutually exclusive, and 
an individual can represent both beliefs within the same 
context. The literature on LoC is mixed with variants in 
differences between measures and within item and sub-
scale analysis. In addition, the literature varies between 
the types of CAM used and the medical problems that 
patients are seeking CAM for. Surette et al. (2011) note 
that variances in CAM definitions may result in different 
classifications of CAM thus leading to different beliefs. 
Finally, anticipated regret, may also improve the pre-
dictions of intentions (Newton et al. 2013). Anticipated 
regret has, to date, not been examined within the area of 
CAM use and GFCF diet use in ASD.
Current study
Many previous studies have not used structured questioning 
to determine what types of CAM are being used for chil-
dren with ASD and the underlying reasons for this, including 
causal beliefs about ASD (Surette et al. 2011; Wong 2009). 
CAM users are not a homogenous group and research should 
identify determinants of particular types of CAM (Hendrick-
son et al. 2006). It remains unclear as to why parents of chil-
dren with ASD use GFCF diets when there is little evidence 
to support their positive effects and may carry associated 
risks (Arnold et al. 2003; Hediger et al. 2007). The TPB is a 
widely used model for understanding various health behav-
iours and it’s suitability for understanding behaviour related 
to CAM use has been demonstrated (e.g. Conner and White 
2009; Furnham and Lovett 2001). In addition many of the 
factors within the TPB may be particularly important for 
understanding parents use of CAM for their child with ASD 
(e.g. Christon et al. 2010; Senel 2010). This present study 
utilises an online TPB questionnaire to investigate parents’ 
beliefs and factors that may predict intentions to use GFCF 
diets for their child with ASD. A range of hypotheses were 
predicted including: users of GFCF diets will indicate higher 
scores on the TPB variables compared to non-users (e.g. 
increased positive attitudes towards the perceived benefits 
of the diet, increased PBC, increased perception of social 
pressure to use the diet (subjective norms) and increased 
intentions to use the diet); causal and treatment beliefs about 
ASD will differ between users and non-users, with users 
indicating stronger beliefs towards dietary treatment; atti-
tude, PBC, SE, subjective norms and anticipated regret will 
be positively correlated with intentions. Further exploratory 
analyses were also conducted.
Method
Participants
Seven organisations took part and advertised the online 
study to prospective parents with children with ASD. Thirty-
three parents who had children with ASD (parental report) 
participated in the study examining parents’ beliefs about 
GFCF diets for the treatment and management of their 
child’s symptoms of autism and causal and treatment beliefs. 
Demographics for children are presented in Table 1. Twenty-
one parents indicated that their child had other diagnosed 
conditions (ADHD = 7, epilepsy = 3, Tourette syndrome = 2, 
dyspraxia = 4, sensory processing disorder = 5). Parents gave 
details of their own use of CAM and previous use of GFCF 
diets for their child (Table 2). 
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Elicitation Study
In accordance with the recommendations put forth by Ajzen 
and Fishbein (1980) and Ajzen (2002a) an elicitation study 
was conducted to elicit parents’ modal behavioural, norma-
tive and control beliefs related to using GFCF diets for the 
treatment and management of their child’s symptoms of 
ASD. Questions from the Multidimensional Health Locus 
of Control scale (MHLoC; Wallston, Kaplan, and Maides, 
1976) were added to the questionnaire to elicit further beliefs 
about the possible outcomes of the GFCF diet. Using an 
online questionnaire, twenty-six parents (recruited inde-
pendently from the main study) with children with ASD 
(5–15yrs, M = 8.6, SD = 2.7) were asked to list the advan-
tages and disadvantages of using a GFCF diet (behavioural 
beliefs), identify which groups of people would approve and 
disapprove of their use of GFCF diets (normative beliefs) 
and which factors and conditions would make it easy or dif-
ficult to implement a GFCF diet (control beliefs). Responses 
were content analysed and beliefs with similar semantic out-
comes were grouped as one salient belief (category). Inter-
rater agreement was achieved on both the categories and the 
frequencies of responses within categories.
The most frequently rated behavioural beliefs, control 
beliefs and salient referents (normative beliefs) elicited for-
mulated the modal set of behavioural, normative and con-
trol beliefs in the TPB questionnaire. Categories that were 
not frequently mentioned, yet were common findings in the 
literature (e.g. cost of the GFCF diet) were also included. 
Fourteen types of salient positive and negative behavioural 
beliefs were elicited and grouping resulted in nine belief out-
come categories (diet variety was categorised as worsened 
and improved) (Table 3). Twelve salient control beliefs were 
elicited resulting in 10 salient control belief categories and 
five individual salient referents were elicited and formulated 
the normative beliefs (Table 4).
Main TPB Questionnaire
The TPB questionnaire was created following standard 
procedures (Ajzen 1991, 2002a; Ajzen and Fishbein 1980; 
Conner and Sparks 2005). Questions were modified for the 
Table 1  Demographics of children
Children
N 33
Age
Mean 10 yrs
SD 3.34
Range 3–17
Gender 23 males, 10 females
Diagnosis (N)
Autism 15
Asperger 6
ASD 11
PDD-NOS 1
Age of diagnosis
Mean 5 yrs
SD 2.57
Range 2–11
Table 2  Parent Use of CAM and use of GFCF Diets for their Child
CAM GFCF diets
Never used 10 25
Currently use 7 8 (current and past use)
Past use 6
Considering using 3 9
Planning to use – 3
Table 3  Elicited salient positive and negative outcome beliefs (Behavioural Beliefs)
Positive Belief Category Negative                   Belief Category 
Fewer visits to the toilet 
Fewer tummy aches 
Improved bowel function 
Improved behaviour 
Improved mood 
Calmer 
Improved diet 
Improved GI function 
Improved behaviour 
Improved mood 
Diet Variety 
Conflict with child 
Increased food bill 
Decreased availability of food 
Decreased range of food 
Poor quality of substitute foods 
Increased food preparation time 
Worsened diet variety 
Conflict with child 
Increased food bill 
Substitute foods 
Increased time
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appropriateness of this study in accordance with previous 
literature (Conner and Sparks 2005; Conner and White 
2009; Furnham and Lovett 2001). Predictor variables (atti-
tude, subjective norm, PBC, anticipated regret, SE) for 
intentions were assessed directly using standard question-
ing (Conner and Sparks 2005; Conner and White 2009; 
Furnham and Lovett 2001). Attitude, subjective norm and 
PBC were assessed indirectly through questions based 
upon beliefs from the elicitation study.
Measures
Intention
Parents’/caregivers’ intention to use GFCF diets in the 
next 12 months was assessed using four questions each on 
a seven-point Likert scale ranging from extremely unlikely 
to extremely likely; ‘I intend to use GFCF diets for the 
treatment and management of my child’s symptoms of 
ASD in the next 12 months,’ ‘I want to use GFCF diets 
for the treatment and management of my child’s symptoms 
of ASD in the next 12 months,’ ‘I plan to use GFCF diets 
for the treatment and management of my child’s symptoms 
of ASD in the next 12 months,’ and ‘I will use GFCF diets 
for the treatment and management of my child’s symp-
toms of ASD in the next 12 months’. Conner and Sparks 
(2005) recommend the use of multiple items for intentions 
to increase the measure’s reliability. Each item was scored 
on a bipolar scale (−3 to +3) and intention to use GFCF 
diets was assessed as the mean of the four items (compos-
ite score), with higher scores representing stronger inten-
tions to use GFCF diets in accordance with Conner and 
Sparks (2005); Cronbach’s alpha was 0.992.
Attitude
In accordance with Furnham and Lovett (2001) and recom-
mended by Ajzen (2002a) and Conner and Sparks (2005), 
both direct and indirect measures of attitude were taken. The 
direct measure of attitude was established using a semantic 
differential scale. Parents were provided with the sentence 
‘my using GFCF diets for the treatment and management 
of my child’s symptoms of ASD in the future would be…’ 
and given seven pairs of adjectives to be rated on a seven-
point Likert scale: good/bad, harmful/beneficial, pleasant/
unpleasant, foolish/wise, enjoyable/unenjoyable, unneces-
sary/necessary and worthless/valuable. Both instrumental 
and experiential (affective) aspects are recommend to be 
used, as intentions may be related to affective aspects rather 
than cognitive measures (Ajzen 2002a; Conner and Sparks 
2005). The positive and negative end points were counter-
balanced to counteract possible response sets (recommend 
by Ajzen 2002a). Each of the seven scales were scored on 
a bipolar scale (−3 to +3) (reversing items reflecting lower 
scores for a positive attitude towards GFCF diets) and the 
mean of the seven items were taken as the composite score. 
Cronbach’s alpha of the direct measure was 0.96.
The indirect measure of attitude (belief-based measure) 
was taken from behavioural beliefs derived from the elici-
tation study. Parents rated both the likelihood (extremely 
unlikely/extremely likely) and evaluated the outcome 
(extremely bad/extremely good) on a seven-point Likert 
scale and scored using a bipolar scale (−3 to +3) to give 
a belief-based measure of attitude as recommend by Ajzen 
and Fishbein (1980), Conner and Sparks (2005) and Ajzen 
(2002a). Each behavioural belief was multiplied by the cor-
responding outcome evaluation and these products were 
summed to give an indirect measure of attitude. Ajzen and 
Fishbein (1980) notes that attitudes are based on both posi-
tive and negative consequences of the behaviour in question. 
Attitudes correspond to the favourability or unfavourability 
of the total set of these outcomes, with each one weighted 
by the measure of strength that the person’s believes that 
performing the behaviour will lead to the outcome. This is 
known as the expectancy to value model of attitude. Ajzen 
and Fishbein (1980) highlights that by measuring the likeli-
hood and value of the outcome takes into consideration the 
importance of the outcome, which can be evaluated posi-
tively or negatively. Ajzen (2002a) also states that a bipolar 
scale is essential to assess the strength of beliefs. When an 
individual disagrees that behaviour will lead to a negative 
outcome this contributes positively to the attitude. There-
fore, unlike a unipolar scale, a bipolar scale treats a disbelief 
in a negative outcome as ‘not believing’ the behaviour will 
lead to that outcome and assumes the person would therefore 
have a positive evaluation of the behaviour not having the 
Table 4  Elicited salient Control Beliefs and Normative Referents
Control beliefs Salient referents
Availability of substitute foods School/teachers
Increased cost of substitute foods Professionals (edu-
cational, medical, 
other)
Taste of substitute foods Family
Increased cost of food bill Other parents
Availability of substitute foods when eating out Friends of the parent
Child’s difficulty in adapting to changes in rou-
tine/structure/importance of routine/structure
Sensory problems of the child
Environmental factors (sensory overload)
Mood of the child
Amount of sleep of the child
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negative outcome (Ajzen and Fishbein 1980). Cronbach’s 
alpha of the summed score was 0.72.
Subjective Norm
The direct measure of subjective norm was derived from 
the composite score of three items. Measures of subjective 
norm should include injunctive normative influences (what 
significant others think the person should do) and descriptive 
normative influences (what significant others are perceived 
to do) (Conner and Sparks 2005). Conner and Sparks (2005) 
also noted that, although subjective norms are typically 
weaker at predicting intentions compared to other TPB vari-
ables, those studies that had included multi-item measures 
of subjective norms were stronger predictors of intentions 
(although still weaker than PBC and attitudes). Injunctive 
norms included ‘the people in my life whose opinion I value 
think I should implement a GFCF diet for the treatment/
management of my child’s symptoms of autism’ (rated 
from strongly disagree to strongly agree), ‘the people in my 
life who’s opinion I value would…(approve/disapprove) of 
my using GFCF diets for the treatment/management of my 
child’s symptoms of autism’ (reversed scored) and the one 
descriptive norm was ‘most of my friends with children with 
an ASD implement the GFCF diet for their child for the 
treatment and management of ASD symptoms’ (rated from 
strongly disagree to strongly agree). Each item was rated 
on a seven-point Likert scale and scored on a seven-point 
unipolar scale from +1 to + 7. The mean score of the direct 
measure of subjective norm was used with higher scores 
indicating more perceived pressure to use GFCF diets. Cron-
bach’s alpha coefficient for the three items was 0.72.
The indirect measure of subjective norm was derived 
from normative beliefs and the motivation to comply with 
the referent. Parents were asked to indicate on a seven-point 
scale ranging from extremely unlikely to extremely likely 
the likelihood that salient others think they should use a 
GFCF diet (how likely is it that (salient referent) thinks that 
you should use GFCF diets for the treatment/management 
of your child’s symptoms of autism?). Each normative belief 
was weighted against parents’ motivation to comply with the 
referent (With regard to my use of GFCF diets for the treat-
ment/management of my child’s symptoms of ASD, I want 
to do what (salient referent) thinks I should do). Subjective 
norm can then be calculated using the expectancy-value 
formula (Ajzen 2002a), by multiplying normative beliefs 
with motivation to comply and summing the products (Ajzen 
and Fishbein 1980). By accounting for motivation to com-
ply the important referents are given more weight in the 
prediction of subjective norm (Ajzen and Fishbein 1980). 
In accordance with Ajzen and Fishbein (1980) and Con-
ner and Sparks (2005) normative beliefs were scored on a 
bipolar scale (strong negative pressure to perform: −3, to a 
strong positive pressure to perform: +3) and motivations to 
comply were scored on a unipolar scale (1 to 7) as people 
are unlikely to be motivated to do the opposite of what their 
salient referents think they should do (Ajzen and Fishbein 
1980; Conner and Sparks 2005). This scoring method allows 
a negative belief (e.g. −2) that a salient referent thinks that 
they should engage with the behaviour in question when 
multiplied by a strong motivation to comply (e.g. +7) gives 
an overall score of −14, which represents the negative sub-
jective norm (unfavourable social pressure). Cronbach’s 
alpha for the summed scale was 0.65.
PBC and Self Efficacy
The direct measure of PBC was assessed using four items, 
which parents rated on a seven-point scale. These were, 
‘Whether or not I use GFCF diets for the treatment and 
management of my child’s symptoms of ASD is entirely 
up to me (strongly disagree/strongly agree)’, ‘How much 
personal control do you feel you have over using GFCF diets 
in the next 12 months (very little control/complete control)’, 
‘I believe I have the resources to implement a GFCF diet for 
the treatment/management of my child’s ASD symptoms 
(true/false: item reversed)’, and ‘For me to implement a 
GFCF diet on my child in the future would be…(impos-
sible/possible)’. Ajzen (2002c) argued that PBC can be 
considered as a second order construct and consists of two 
components: SE and perceived controllability. SE involves 
the ease or difficulty of performing a behaviour, including 
confidence (Ajzen 2002a). Ajzen (2002c) suggests that SE 
can be elicited using difficulty and perceived confidence. 
The PBC component involves individuals’ beliefs of control 
over the behaviour and that the behaviour is up to them. 
Conner and Sparks (2005) highlight that there is no agree-
ment of whether PBC component of the TPB should be a 
unidimensional measure, combining both perceived control-
lability and SE or whether it would be better to examine 
the predictive power of these two components separately. 
However, several authors noted a distinction between SE 
and perceived control (e.g. Armitage and Conner 1999a, b; 
Furnham and Lovett 2001; Norman and Hoyle 2004), thus 
within this study the bidimensional nature of the PBC will 
consider these two components separately in their predic-
tions for intentions. It is also argued that PBC can predict 
behaviour directly, whereas SE can only predict behaviour 
via intentions (Norman and Hoyle 2004). Questions relat-
ing to SE were constructed in accordance with Furnham 
and Lovett (2001) and included ‘I am confident that I can 
implement a GFCF diet for the treatment/management of 
my child’s ASD symptoms (true/false: item reversed)’, ‘I 
believe I have the ability to use GFCF diets for the treatment/
management of my child’s symptoms of ASD (definitely do 
not/definitely do)’, and ‘To what extent do you feel yourself 
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capable of using GFCF diets (not at all capable/extremely 
capable)’. Both PBC and SE were scored on a seven-point 
unipolar scale. The mean of the items measuring PBC and 
SE provided a composite score for each, with higher scores 
represented a higher perceived control and ability to use 
GFCF diets. Cronbach’s alpha were 0.59 for PBC and 0.87 
for SE.
The indirect measure of PBC was derived from measures 
of control beliefs and the power of these factors to facilitate 
the use of GFCF diets. Control beliefs assess the presence or 
absence of factors that may facilitate or inhibit the behaviour 
and are commonly scored from never to frequently, false to 
true, unlikely to likely (Conner and Sparks 2005). The 10 
control belief categories were inputted into the question-
naire, e.g. ‘there is a lack of availability of substitute foods 
for a GFCF diet (never/frequently)’. An example of a cor-
responding power item is ‘a lack of availability of substitute 
foods makes my use of the GFCF diet…(less likely/more 
likely)’. These were rated on seven-point Likert scales.
Conner and Sparks (2005) note that when using response 
formats of never to frequently a unipolar is more appropri-
ate. Ajzen (1991) notes that the scoring of the power items 
is unclear, thus wording of response formats should guide 
the use of bipolar or unipolar (Conner and Sparks 2005). 
Control beliefs (frequency of occurrence) were scored on a 
unipolar scale (1 to 7) and the corresponding power items 
were scored on a bipolar scale (−3 to +3). The scoring pro-
cedure was in accordance with the recommendations from 
Conner and Norman (2005) and Ajzen (1991). These were 
then multiplied by the perceived power (expectancy-value 
model) of the factors to facilitate or inhibit the use of GFCF 
diets (rated from less likely to more likely) and summed to 
provide a composite score for an indirect measure of PBC. 
This scoring technique of a unipolar and bipolar scale allows 
for composite scores to reflect both positively and negatively 
towards control factors, whereby a negative control score 
will be unfavourable to the use of a GFCF diet and positive 
scores will represent a favourable control belief in the use 
of GFCF diets. Cronbach’s alpha was 0.87.
Past Behaviour
Past behaviour considered both parents’ current/past use of 
CAM for the treatment/management of conditions they may 
have, and stated what they had used, as well as whether they 
were considering the use of CAM and their past/current use 
of the GFCF diet for their child. Parents indicated on a yes/
no response format on whether they were thinking about 
and planning on using a GFCF diet in the near future. In 
addition, parents stated whether other family and friends had 
used CAM and GFCF diets.
Anticipated Regret
Questions relating to anticipated regret were adapted from 
Newton et al. (2013) and Abraham and Sheeren (2004). 
Anticipated regret was measured using three items: ‘If I did 
not implement a GFCF diet as a treatment/management of 
symptoms of ASD for my child I would regret it’, ‘If I did 
not implement a GFCF diet as a treatment/management of 
symptoms of ASD for my child it would bother me’ and ‘I 
would be disappointed in myself if I did not implement a 
GFCF diet as a treatment/management of symptoms of ASD 
for my child’ (rated on a seven-point unipolar scale from 
strongly disagree to strongly agree). Items were scored on a 
unipolar scale and the mean of the three items provided the 
composite score; Cronbach’s alpha was 0.89. Higher scores 
represented a favourable response to the GFCF diets and 
increased regret in not using a GFCF diet.
Lay Beliefs about Autism Questionnaire (LBA‑Q, Furnham 
and Buck 2003)
The LBA-Q explores beliefs of the causal factors and treat-
ment of autism. The questionnaire contains 24 statements 
related to the aetiology and treatment of autism scored on 
a seven-point Likert scale (very inaccurate/very accurate). 
Five factors have been identified which account for 54 per 
cent of the variance (Dardennes et al. 2011). The factors are, 
psychogenic and external (internal reliability, 0.82), which 
relate to upbringing, luck and God, pregnancy and environ-
mental (internal reliability, 0.61), which includes problems 
during pregnancy and the helpful role of others, genes and 
drugs (internal reliability, 0.67), diet (internal reliability, 
0.74) and brain abnormalities (internal reliability, 0.59). The 
mean of the total scores within each factor provided a score, 
with higher scores indicting positive beliefs.
Analysis
A range of non-parametric analyses were performed to 
examine hypotheses. Intentions to use a GFCF diet in the 
next 12 months was the criterion variable for the regression 
analyses. A logistic regression was the most suitable method 
for analyses. Intentions were coded as 0 (low intention = <0) 
and 1 (high intentions =>0).
Results
Participants were characterised according to users and non-
users of GFCF diets. Users included all participants who 
were currently implementing a GFCF diet and those who 
had used GFCF diets in the past. Intentions to use a GFCF 
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diet in the next 12 months was the criterion variable for 
regression analyses.
Differences Between Users and Non‑Users 
on the TPB Variables
Differences between users of GFCF diets for their child and 
non-users on each of the components of the TPB were exam-
ined (Table 5). Users indicated increased positive attitudes, 
PBC and SE over using GFCF diets. Users also showed 
positive outcome beliefs (behavioural beliefs) about using 
GFCF diets as indicated by the positive scores above zero. 
In contrast, non-users indicated negative outcome beliefs 
about using the GFCF diet (scores below zero). Non-users 
also had significantly stronger beliefs about factors that may 
prevent them using GFCF diets (control beliefs). Both users 
and non-users had scores below zero for normative beliefs, 
indicating lower perceived pressure to use GFCF diets from 
significant others.
Differences the LBA‑Q Variables
The mean scores for the whole sample of the five factors of 
the LBA-Q are presented in Table 6. A repeated measures 
ANOVA revealed a significant difference between mean 
scores (F(3, 98) = 25.80, p = <0.001) (Greenhouse–Geisser 
correction applied). An overall effect size of 0.446 suggests 
that 45% of the variation in scores can be accounted for 
by differing means between the five factors. Overall par-
ents’ beliefs in the treatment and causes of ASD fall within 
the factors genes and drugs, diet and brain abnormalities. 
Considering the scale of measurement for factors was 
between one and seven, mean scores do not reflect high ends 
of the scale, suggesting uncertainty in beliefs.
Regression Analysis on the Causal Beliefs about ASD
Further exploratory analysis examined the relationship 
between casual beliefs about ASD and intentions to use 
a GFCF diet. A logistic regression with intentions as the 
criterion variable and factors of the LBA-Q as predictor 
variables (overall model significant, p = 0.006, with 75% of 
cases identified correctly) indicated that diet was the only 
factor associated with higher intentions. A higher belief 
in diet causes of autism was significantly associated with 
higher intentions to use GFCF diets (Chi square (5) = 16.37, 
p = 0.01). An odds ratio of 4.52 (CI (95%), 1.41, 14.48) 
suggests that for every one unit increase in a belief in diet 
causes, the odds of higher intentions to use GFCF diets was 
4.52 times more likely. The R-squared value of 0.56 indi-
cated that 56 per cent of the variance could be accounted 
for by the predictors.
Furthermore, a logistic regression, with users as the crite-
rion variable and factors of the LBA-Q as predictor variables 
(model significant p = 0.004; 76 per cent of cases identified 
correctly) indicated that an increase in beliefs about diet and 
pregnancy and environmental was associated with users of 
GFCF diets (diet, Chi square(5) = 17.41, p = 0.02, and preg-
nancy and environmental, Chi square(5) = 17.41, p = 0.02). 
An odds ratio of 4.49(CI (95%), 1.33, 15.11) for diet sug-
gests that for every one unit increase in a belief in diet the 
odds of using GFCF diets was 4.49 times more likely. An 
odds ratio of 7.56 (CI (95%), 1.46, 39.24) for pregnancy and 
environmental suggests that for every one unit increase in a 
belief in pregnancy and environmental the odds of using a 
GFCF diet is 7.56 times more likely. Sixty-seven per cent of 
the variance could be explained by the predictor variables.
Correlational Analysis Between Variables of the TPB
Relationships between the TPB variables were examined, 
specifically whether attitudes, PBC, SE, subjective norm and 
anticipated regret were positively correlated with intentions, 
Table 5  Comparison of Users and Non-Users on TPB Variables
Independent Mann–Whitney U Tests were performed
BB Behavioural beliefs, NB Normative beliefs, CB Control beliefs
*Due to multiple testing, a more stringent probability value of 0.01 
was used
Variable Non-users 
(n = 25) users 
(n = 8)
U Z P (1-tailed)
Median
Intentions −3 3 47.0 −2.35 p = 0.03
Attitude −2.9 3 34.5 −2.76 p = 0.01*
Subjective norm −2.6 5 52.5 −2.0 p = 0.04
PBC 4.7 6.4 42.5 −2.43 p = 0.01*
SE 4.33 6.7 26.0 −3.14 p = 0.001*
Anticipated 2 6 47.0 −2.27 p = 0.02
Regret
 BB −31 12.5 28.0 −3.03 p = 0.004*
 NB −14 -0.5 39.5 −2.55 p = 0.01*
 CB −82 0 21.0 −3.32 p = <0.01*
Table 6  Mean Scores and Standard Deviations From the Five Factors 
of the LBA-Q
Factor Mean SD
Psychogenic and external 1.55 0.67
Pregnancy and environmental 2.65 1.21
Genes and drugs 3.38 1.08
Diet 3.50 1.54
Brain abnormalities 3.9 1.55
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and whether indirect measures (behavioural, normative and 
control beliefs) were positively correlated with the respected 
attitude, subjective norm and PBC. As data was non-para-
metric, Spearman’s r is reported (Table 7). Due to multiple 
correlations and the risk of type 1 errors, only correlations 
significant at the 0.01 level are considered. The only indirect 
measure to correlate with its direct predictor was behav-
ioural beliefs with attitude. Attitude (both direct and indirect 
measure), subjective norm (direct and indirect measure) and 
anticipated regret were highly correlated with intentions to 
use GFCF diets in the next 12 months. This indicates that 
higher intentions to use the diet were related to increased 
positive attitudes about the diet, an increased perceived pres-
sure to use GFCF diets from significant others (subjective 
norm) and increased feelings of anticipated regret if they 
were not to use GFCF diets.
PBC was not correlated with intentions but was highly 
correlated with SE, indicating that higher perceived con-
trol was related to higher perceived ability to use the diets. 
Anticipated regret was positively correlated with behav-
ioural beliefs, suggesting that those who display feelings of 
regret of not using GFCF diets have more positive outcome 
beliefs. Although higher normative beliefs were positively 
correlated with intentions to use GFCF diets, users and non-
users had inhibiting beliefs about using GFCF diets.
Regression Analysis between Intentions and TPB 
Variables
A series of logistic regressions were performed. At the first 
step, direct measures of intentions were entered (attitudes, 
subjective norm, PBC, SE and anticipated regret) to ana-
lyse the hypothesis that they will be associated with higher 
intentions. At the second step the indirect measures of atti-
tude, subjective norm and PBC were entered to examine 
whether more positive beliefs, and stronger perceived pres-
sure and control are associated with higher intentions. An 
increase in anticipated regret was significantly associated 
with those who had higher intentions to use a GFCF diet 
within the next 12 months (Chi square (5) = 27.48, p = 0.05). 
An odds ratio of 4.14 (CI (95%), 1.00, 17.41) suggests that 
for every one unit increase in anticipated regret the odds 
of having higher intentions was 4.14 times more likely. An 
R-square of 0.80 suggests that 80 per cent of the variance 
can be explained by the predictors. Collinearity was not 
detected. In step two of the regression analysis anticipated 
regret was no longer significant, indicating that the indirect 
measures of attitude, subjective norm and PBC may mediate 
the role of anticipated regret.
Regression Analysis between Users and Non‑Users 
and TPB Variables
A logistic regression was performed using the method by 
Conner et al. (2001). At the first step intentions and PBC 
were entered, at the second step attitude, subjective norm 
and anticipated regret were entered and at the third step, 
age and indirect measures of attitude, subjective norm and 
PBC were entered. Conner et al. (2001) suggest that this 
allows the model to test whether the behavioural effects of 
attitude, subjective norm and belief components are medi-
ated by intention and PBC as the TPB predicts. At the first 
step, intentions and PBC were a significant predictor of users 
of GFCF diets with 84 per cent of participants classified 
correctly (intentions, Chi square (2) = 6.811, p = 0.02, and 
PBC, Chi square (2) = 16.811, p = 0.05). For intentions an 
Table 7  Correlations between Measured Variables of the TPB
Spearmans’ r. correlations
BBxOE behavioural beliefs multiplied by outcome evaluation; NBxMC normative beliefs multiplied by motivation to comply; CBxP control 
beliefs multiplied by power
*Correlations are significant at the 0.01 level (1-tailed)
Intention Attitude Subjective norm PBC SE Anticipated regret Behavioural 
beliefs 
(BBxOE)
Norma-
tive beliefs 
(NBxMC)
Control 
beliefs 
(CBxP)
Intention 0.701* 0.660* 0.011 0.076 0.738* 0.465* 0.521* −0.111
Attitude 0.610* −0.346 −0.60 0.578* 0.731* 0.422 0.035
Subjective norm −0.130 −0.086 0.674* 0.582* 0.417 0.005
PBC 0.845* −0.111 −0.320 −0.072 0.079
SE −0.057 −0.091 −0.05 0.354
Anticipated regret 0.442* 0.430 0.383
Behavioural beliefs 
(BB × OE)
0.430 0.383
Normative beliefs 
(NB × MC)
0.035
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odds ratio of 2.10 (CI (95%), 1.11, 3.97) suggests that for 
every one unit increase in intentions the odds of using GFCF 
diets was 2.1 times more likely. For PBC an odds ratio of 
6.42 (CI (95%), 1.04, 39.63) suggests that for every one unit 
increase in PBC the odds of using GFCF is 6.42 times more 
likely. At the second and third step no variable was signifi-
cant, suggesting that the effects of attitude, subjective norm 
and anticipated regret are mediated by intentions and PBC.
Correlational Analysis between Individual Beliefs 
and their Direct Measure and Intentions
Further analysis examined Spearman correlations between 
individual behavioural, normative and control beliefs with 
intentions, attitude, subjective norm and PBC. Only one arm 
of the expectancy-value model was used, using the indi-
vidual belief-based items behavioural beliefs, normative 
beliefs and control beliefs. This avoids problems with scal-
ing from multiplying two variables not measured on a ratio 
scale (Gagne and Godin 2000). It is also commonly demon-
strated that using the belief based items only yields higher 
or similar coefficient correlations to their direct measures 
(Ajzen 1991; Gagne and Godin 2000; Rhodes et al. 2009). 
Only those correlation coefficients that were significant at 
the 0.01 level were considered due to multiple correlations. 
Table 8 shows that a positive behavioural belief related spe-
cifically to improved GI symptoms and improved mood was 
related to increased intentions to use the diet. A worsened 
diet variety and introducing conflict with the child was nega-
tively related, suggesting decreased intentions to use the diet. 
Perceived pressure to use GFCF diets from family, friends 
and professionals were positively correlated with intentions.
Most behavioural beliefs about outcome correlated with 
their direct measure attitude (excluding increases in the food 
bill and issues with substitute foods). Higher positive out-
come beliefs in improved GI symptoms, mood and improved 
diet variety may be related to increases in positive attitude. 
In contrast, increased negative outcome beliefs in worsen-
ing diet variety, conflict with child and increased time was 
related to a decrease in positive attitudes. Items of the belief-
based measure of PBC (control beliefs) did not correlate 
with PBC. All normative belief referents were related to 
increased subjective norm, suggesting that increased pres-
sure to use GFCF from significant others increases perceived 
pressure to use the GFCF diet.
Discussion
The findings of this study partially supported the hypoth-
esis that users of GFCF diets would have increased positive 
attitudes and outcome beliefs about using the GFCF diet for 
their child with ASD. It was also demonstrated that users of 
the diet had higher perceived control (PBC) and SE (ability) 
towards using GFCF diet. Non-users indicated negative atti-
tudes and outcome beliefs about using a GFCF diet, in addi-
tion to reduced perceived control and ability towards using 
the diet. Findings from this study are consistent with Conner 
et al. (2001) and Furnham and Lovett (2001). Interestingly 
results suggest that some parents who use GFCF diets may 
not be highly influenced by others’ opinions on whether they 
should use the diet or not, with users and non-users indicat-
ing pressure not to use GFCF diets.
Non-users of GFCF diets within this study expressed 
greater inhibiting factors towards using GFCF diets. Users 
overall perceptions about control and ability over using 
GFCF diets were higher and more positive compared to non-
users suggesting that parents may place increased emphasis 
on their beliefs about possible outcomes and their own abil-
ity to inform their decisions about whether to use the diet. 
Table 8  Correlation coefficients of individual beliefs with corre-
sponding direct measures and intentions
Spearman’s’ r. correlations
*Correlations are significant at the 0.01 level (1-tailed)
Intentions Attitude PBC Subjective norm
Behavioural beliefs
 Improved GI symp-
toms
0.595* 0.673*
 Improved mood 0.806* 0.843*
 Worse diet variety −443* −0.591*
 Improved diet 
variety
0.376 0.493*
 Conflict with child −0.402* −0.476*
 Increase food bill −0.21 −0.254
 Increased time −0.359 −0.391*
 Substitute foods −0.172 −0.268
Normative beliefs
 Family 0.667* 0.543*
 School/teachers 0.302 0.411*
 Other parents 0.112 0.412*
 Friends 0.448* 0.544*
 Professionals 0.521* 0.441*
Control beliefs
 Lack of availability −0.070 0.246
 Taste −0.164 0.372
 Expensive 0.038 0.133
 Increased food bill 0.024 0.239
 Eating out −0.200 0.104
 Adapting to change −0.328 0.047
 Sensory problems 0.118 0.037
 Sensitive environ-
ment
0.024 -0.071
 Mood changes 0.119 0.009
 Sleep changes 0.283 0.210
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Wong (2009) indicated that parents chose CAM for their 
child with ASD as they believed it would improve the quality 
of their life. Furnham and Lovett (2001) similarly reported 
that positive outcome beliefs and attitudes distinguished 
users and non-users of homeopathy in relation to symptom 
relief. Non-users of GFCF diets may therefore be more influ-
enced by significant others who think that they should not 
use the diet, believe they lack the necessary control and abil-
ity in order to implement the diets, coupled with increased 
negative beliefs about the possible outcome of the diet.
When examining beliefs about the causes and treatment 
of ASD, parents had stronger beliefs in brain abnormali-
ties, diets and genes and drugs. This is partly consistent 
with Dardennes et al. (2011) who reported that parents 
believed more strongly in brain abnormality causes and few 
believed in pregnancy and environmental causes. In contrast 
to Dardennes et al. (2011), parents rated diet as the second 
highest causal factor, which was also the only significant 
predictor of high intentions to use GFCF diets. Increased 
beliefs in diet and pregnancy and environmental causal fac-
tors were also associated with the use of GFCF diets. It is 
widely accepted that there is a strong genetic contribution 
to the aetiology of ASD (Geschwind 2011) with multiple 
genes involved in the pathogenesis (Canitano 2013). Despite 
the evidence for a genetic link and there being no empirical 
evidence for dietary causes and treatments, parents within 
this study’s sample scored similarly on causal and treatment 
beliefs about diet and genes and drugs (along with brain 
abnormalities). From this study it is apparent that there is a 
requirement to provide parents of children with ASD with 
up-to-date information on the causes of ASD, particularly 
as causal beliefs of parents may influence treatment choice.
Behavioural beliefs about the use and outcome of GFCF 
diets was the only factor to correlate positively with their 
direct measure of attitude, thus positive outcome beliefs of 
GFCF diets are positively related to attitudes, supporting 
Furnham and Lovett (2001). Results are not, however, con-
sistent with their finding of a positive relationship between 
normative beliefs and control beliefs with their direct meas-
ures, subjective norm and PBC. This may reflect differences 
in the validity of these two constructs or that the salient nor-
mative and control beliefs were not applicable towards this 
group of parents, as CAM use is based upon very individual 
cognitions. As normative beliefs and subjective norm were 
both independently correlated with intentions to use GFCF 
diets but were not related together, may suggest that the two 
constructs influence intentions independently. The motiva-
tion to comply component of normative beliefs (expectancy-
value equation) may also supresses the subjective norm-to-
normative belief-correlation (expectancy-value composite 
score) due to a variety of factors (Gagne and Godin 2000). 
One factor may be social desirability biasing, leading the 
individual to indicate that they are not influenced by others 
(Gagne and Godin 2000) (supported by the near zero score 
for normative beliefs). The scoring procedure for control 
beliefs may also impact upon its correlation with the direct 
measure, as a unipolar scale for both control and power 
items of control beliefs often yield higher correlations in 
addition to using only one arm of the control belief equa-
tion (control items only) (Gagne and Godin 2000). Gagne 
and Godin (2000) acknowledge, however, that losing one 
arm of the expectancy-value model results in a loss of infor-
mation for differentiating between those with intention and 
those without. Armitage and Conner (1999a) indicated that 
the expectancy-value theory is weak for beliefs underly-
ing attitude and subjective norm. They reported that the 
effectiveness of this equation model varied between beliefs 
(behavioural, normative, control) and between behaviours 
in question and may be useful in some contexts over others. 
Moreover, Armitage and Conner (1999a) provided evidence 
that control beliefs are only weakly associated with PBC and 
may be determined by other beliefs when used in a model to 
predict food-choice behaviour.
As predicted, an increase in positive attitudes, perceived 
pressure to use GFCF diets and increased feelings of antici-
pated regret about not using the diet was positively corre-
lated with intentions to use GFCF diets. PBC and SE did 
not significantly correlate with intention, yet SE was posi-
tively correlated with PBC. This does not support a distinc-
tion between PBC and SE, and may be measuring the same 
construct. PBC has been argued to be over simplistic and 
the PBC items have weak internal reliability (Armitage and 
Conner 2001). Within this study, PBC’s reliability was mar-
ginally satisfactory, thus items may not have been consist-
ently measuring PBC. These results support the utility of the 
TPB’s application to intentions of GFCF diet use. Interest-
ingly, the indirect measures of attitude (behavioural beliefs) 
were positively correlated with intentions. Stronger positive 
outcome beliefs in the diet may therefore be adequate to pre-
dict intentions to use GFCF diets alone. Although intentions 
may not lead to actual behaviour, they are often successful in 
predicting behaviour (Furnham and Lovett 2001).
The results reported from the logistic regression did not 
however fully support the correlations. The only significant 
predictor of higher intentions to use GFCF diets was antici-
pated regret. This was independent of perceptions of control 
and ability over administering the diet, and perceived pres-
sure from significant others to use GFCF diets. This does 
not support the hypotheses that SE, PBC, attitudes and sub-
jective norm will emerge as predictors of intentions and is 
not comparable with the CAM literature, whereby intentions 
were predicted by positive attitudes, higher PBC and SE in 
the use of homeopathy (Conner and White 2009; Furnham 
and Lovett 2001), nor that attitude is the stronger predictor 
of intentions (Conner et al. 2001). When indirect measures 
were included in the regression the association of anticipated 
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regret was no longer significant. Anticipated regret may be 
an additional predictive factor in parents’ decisions to use 
GFCF diets but individual beliefs about possible outcomes 
of the diet, the value placed on significant others beliefs 
about the use of GFCF diets and beliefs about inhibiting 
factors to use the diet may mediate this relationship. In addi-
tion, the TPB predicts that intentions and PBC can predict 
actual behaviour. When exploring whether GFCF diet use 
was predictable prospectively, the only significant predictors 
of users of GFCF diets were intentions and PBC. Percep-
tions of control may therefore be important for actual use 
of GFCF diets, and GFCF diets may not be under direct 
volitional control therefore requiring increased investment 
in time and resources.
Further analysis revealed the behavioural beliefs about 
positive outcomes of the GFCF diets of improved GI symp-
toms and mood were related to increased intentions to use 
GFCF diets. Beliefs relating to a worsening in diet variety 
and introducing conflict were negatively correlated with 
intentions, suggesting that increased negative outcome 
beliefs led to decreased intentions to use the diet. Parents 
may place emphasis on the cost-to-benefit ratio when con-
sidering GFCF diets and place emphasis on the overall per-
ceived outcome (Furnham and Lovett 2001; Wong 2009). 
When the behavioural beliefs about GFCF diet outcomes 
were correlated with their direct measures, a similar pattern 
was obtained. Improved GI symptoms, mood and diet variety 
was associated with an increase in positive attitude. Intro-
ducing conflict and increased time necessary to implement 
the diet were correlated with a decrease in positive attitude. 
This further supports the notion that parents consider the 
cost-to-benefit analysis of administering a GFCF diets and 
particular positive behavioural beliefs about outcome may 
predict intentions alone when an individual feels strongly 
about the outcome. Previous literature has indicated that 
users of CAM were influenced by perceived health benefits 
and CAM was used for GI symptoms in children with ASD 
(Conner et al. 2001; Conner and White 2009; Furnham and 
Lovett 2001; Wong and Smith 2006). Therefore parents may 
also be more inclined to use GFCF diets when they believe 
that the diet may relieve symptoms thought to be associated 
with ASD.
The behavioural beliefs about the outcome that a GFCF 
diet worsening their child’s diet variety and introducing con-
flict with their child, may reduce positive attitudes about 
outcomes of the diet, and overall reduce intentions to use 
them. A belief that implementing a GFCF diet would require 
increased time allocation was correlated with a reduced posi-
tive attitude, but it was not correlated with a decrease in 
intentions, suggesting that this may have lesser influence on 
actual behaviour. Christon et al. (2010) note that whether 
parents choose to continue or discontinue with any form of 
CAM, is ultimately influenced by the value parents place 
on the treatment, which may be affected by any number of 
variables. Those treatments whereby parents invest more 
time and money may be more likely to continue (Mudford 
et al. 2000) and parents may feel that their child will ben-
efit; however this, in turn, may magnify placebo effects on 
the efficacy of the treatment. Although the results of the 
correlations for behavioural beliefs are not consistent with 
the regression analysis whereby attitudes and behavioural 
beliefs were not predictors of higher intentions to using 
GFCF diets, dichotomising a continuous variable for logis-
tic regression may have reduced the power of the analysis 
(Streiner 2002) or multicollinearity may have affected the 
regression. However, any correlations between variables 
were not unduly high.
Despite this study finding no significant correlation 
between the overall composite score of normative beliefs 
with subjective norm, when examining individual signifi-
cant others, an approval to use GFCF diets from significant 
others (e.g. friends, family) indicated that all referents were 
positively related to feelings of pressure to use GFCF diets; 
therefore these groups of individuals may influence deci-
sions on whether to use GFCF diets. Family (strongest cor-
relation), friends and professionals (medical, educational) 
were significantly related to an increase in intentions to use 
the diet thus may be the most influential. Although these 
findings may have been due to using the belief item only 
of normative beliefs, previous research has highlighted the 
importance of friends and family in CAM (e.g. Christon 
et al. 2010; Furnham and Lovett 2001; Senel 2010) including 
GFCF diets (Cornish 2002). Conner and White (2009) also 
reported that those intending to use CAM were more likely 
to believe that their family, friends and medical/educational 
professionals would approve of them using CAM. Similarly 
to Conner and White (2009), this current study found that 
professionals’ approval of GFCF diet use was related to 
positive intentions to use the diet. When examining users 
and non-users, neither group expressed feelings of social 
pressure to use the GFCF diet, however, this may reflect a 
failing of transferring intentions into actual behaviour. Other 
factors may be important for influencing actual behaviour, 
such as beliefs about the value of the treatment and whether 
the quality of life would be improved (Christon et al. 2010; 
Wong 2009).
This study did not find that control beliefs (using the 
overall expectancy-value score) nor individual control belief 
items (using the control belief scoring item only), were 
related to intentions or PBC. The TPB states that control 
beliefs should not directly predict intentions but should be 
mediated by PBC. Users of GFCF diets were relatively neu-
tral in their control beliefs and these factors may not have 
been salient for this current population of parents and did not 
encapsulate their beliefs. Regional variations in parent/car-
egiver beliefs about control factors may also yield varying 
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findings between populations. Finally, it may also highlight 
a weakness in the TPB in its ability for control beliefs to reli-
ably predict PBC (Armitage and Conner 1999b) particularly 
as PBC was not a significant predictor of intentions.
The results of this study provide some indication of possi-
ble predictors of intentions to use GFCF diets and actual use, 
namely, anticipated regret. There are several possible expla-
nations as to why the regression analysis did not find any 
other TPB variable to predict intensions. Documented weak-
nesses within the TPB variables and their ability to predict 
intentions to use GFCF diets may offer some explanation. A 
skewed sample of parents, who did not intend to use GFCF 
diets and had never used them, may have been recruited. 
Parents overall had weak intentions and intention scores did 
not significantly differ between users and non-users. The 
direction of scores were, however, as predicted, with users 
indicating a trend towards higher intentions. Furthermore, as 
users consisted of those who had used GFCF diets in the past 
and current users, parents who had previously used GFCF 
diets may not intend to use them again for various reasons, 
including negative outcome beliefs and pressure from salient 
others. This in turn may have weakened the overall intention 
score for users. Although this study used the current scoring 
recommendations, there is no consensus on the most appro-
priate scoring procedure for the expectancy-value model, 
which may explain the non-significant findings. Other fac-
tors may also be important such as the beliefs used in this 
study may not apply to this group of parents and may not 
be stable over time (Ajzen 2002b) or between individuals 
and contexts.
The correlations on individual behavioural beliefs about 
outcome highlighted that an improvement in GI symptoms 
and mood may be important factors for parents with children 
who experience these symptoms. Worsening diet variety and 
introducing conflict with their child may be inhibiting fac-
tors for non-users and those with lower intentions to use 
GFCF diets. Approval from friends, family and profession-
als may influence decisions on whether to use the diet or 
not. Professionals may also have an impact upon treatment 
choice and approval. Further study should gather informa-
tion which facilitates parent’s need for professional approval.
The results of this present study offer a unique glimpse 
into the factors relating to parents’ intentions and use of 
GFCF diets. Despite the lack of empirical support for GFCF 
diets, parents may need further information regarding this 
type of CAM. Targeting particular parent support groups 
may provide an intervention focus, particularly as parents 
regard the approval of friends and family. Conventional 
medical providers should also provide information on the 
current recommendations for therapies and interventions 
in addition to informing parents about those therapies and 
treatments that are not scientifically supported. Parents, who 
hold strong beliefs about the causes of autism in relation 
to diet and brain abnormalities, may hold unrealistic out-
come beliefs about the GFCF diet. Parents suggested that 
a reduced diet variety and conflict with their child were 
factors which led to decreased intentions and these factors 
may outweigh perceived benefits of the GFCF diet. Further 
investigation of the cost-to-benefit analysis rated by parents 
should be examined to ensure that interventions target sali-
ent beliefs which outweigh the costs of the diet.
Parents within this study did not detail other CAM their 
child may use. Senel (2010) reported that parents often try 
multiple CAM treatments simultaneously. Therefore par-
ents’ beliefs may have been unintentionally influenced by 
the other forms of CAM used. Christon et al. (2010) also 
note that when making medical decisions, people may be 
susceptible to cognitive biasing by aligning the probabilities 
of outcomes and altering them to fit their own perceptions or 
desire, which consequently bias judgments on efficacy. This 
may distort parents’ perceptions about treatment to avoid 
cognitive dissonance. Conner and Sparks (2005) also note 
that the TPB does not account for other non-cognitive or 
irrational determinants of human behaviour such as emo-
tion. The topic of ASD, interventions and causal beliefs is a 
highly emotive subject and it is unclear whether emotional 
factors interplay with cognitions. Further research should 
examine how emotionality may be controlled for.
Conclusion
This is the first study that addresses cognitions of parents 
about GFCF diets for children with ASD using a theoretical 
framework and good reliability in the measure used. Par-
ents were guided by positive outcome beliefs and assess the 
cost-to-benefit analysis of GFCF diets when considering use. 
Parents may be guided by feelings of regret for not using 
the diet, with the fear that they had not tried all available 
interventions. Perceptions of control may be important for 
predicting actual use. These findings should assist with the 
development of interventions to bring parents’ expectations 
and outcome beliefs about GFCF diets in-line with current 
evidence and guidelines. Parents should be informed about 
the current information on causal attributes and therapy 
options for ASD.
Acknowledgments I would like to express my thanks to the partici-
pants who participated in this study and to Prof. M. Arden, Dr L. Reidy 
and Prof. J. Reidy for their assistance in various aspects of the study. 
This paper has been prepared from the doctoral dissertation of the 
first author.
Author Contributions RM conceived of the study, developed the 
design and coordination of the study, performed the statistical analy-
sis and drafted the manuscript. JR and IG participated in the design 
Journal of Autism and Developmental Disorders 
1 3
and interpretation of the data. All authors read and approved the final 
manuscript.
Compliance with Ethical Standards 
Conflict of interest The authors declare that they have no conflict of 
interest.
Ethical Approval All procedures performed in studies involving human 
participants were in accordance with the ethical standards of Sheffield 
Hallam University and with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards.
Informed consent Informed consent was obtained from all individual 
participants included in the study.
Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat iveco 
mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.
References
Abraham, C., & Sheeren, P. (2004). Deciding to exercise: The role of 
anticipated regret. British Journal of Health Psychology, 9(2), 
269–278. https ://doi.org/10.1348/13591 07047 73891 096.
Ajzen, I. (1988). Attitudes, personality and behaviour. Milton Keynes: 
Open University Press.
Ajzen, I. (1991). The theory of planned behaviour. Organisational 
Behaviour and Human Decision Processes, 50(2), 179–211.
Ajzen, I. (2002a). Constructing a TPB Questionnaire: Conceptual and 
Methodological Considerations.
Ajzen, I. (2002b). Residual effects of past on later behavior: Habitu-
ation and reasoned action perspectives. Personality and Social 
Psychology Review, 6(2), 107–122. https ://doi.org/10.1207/S1532 
7957P SPR06 02_02.
Ajzen, I. (2002c). Perceived behavioural control, self-efficacy, locus of 
control, and the theory of planned behaviour. Journal of Applied 
Social Psychology, 32, 665–683.
Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predict-
ing social behaviour. Englewood Cliffs, NJ: Prentice-Hall.
Al Anbar, N. N., Dardennes, R. M., Prado-Netto, A., Kaye, K., & Con-
tejean, Y. (2010). Treatment choices in autism spectrum disorder: 
The role of parental illness perceptions. Research in Develop-
mental Disabilities, 31, 817–828. https ://doi.org/10.1016/jridd 
.2010.02.007.
Armitage, C. J., & Conner, M. (1999a). Distinguishing perceptions 
of control from self-efficacy: Predicting consumption of a low-
fat diet using the theory of planned behavior. Journal of Applied 
Social Psychology, 29(1), 72–90.
Armitage, C. J., & Conner, M. (1999b). The theory of planned behav-
iour: Assessment of predictive validity and ‘perceived control’. 
British Journal of Social Psychology, 38, 35–54.
Arnold, G., Hyman, S., Mooney, R., & Kirby, R. (2003). Plasma amino 
acids profiles in children with autism: Potential risk of nutritional 
deficiencies. Journal of Autism and Developmental Disorders, 
33, 449–454.
Canitano, R. (2013). Novel treatments in autism spectrum disor-
ders: From synaptic dysfunction to experimental therapeutics. 
Behavioural Brain Research, 15(251), 125–132. https ://doi.
org/10.1016/j.bbr.2012.11.024.
Carter, M., Roberts, J., Williams, K., Evans, D., Parmenter, T., Silove, 
N., et al. (2011). Interventions used with an Australian sample 
of preschool children with autism spectrum disorders. Research 
in Autism Spectrum Disorders, 5, 1033–1041. https ://doi.
org/10.1016/j.rasd.2010.11.009.
Christon, L. M., Mackintosh, V. H., & Myers, B. J. (2010). Use of 
complementary and alternative medicine (CAM) treatments by 
parents of children with autism spectrum disorders. Research in 
Autism Spectrum Disorders, 4, 249–259. https ://doi.org/10.1016/j.
rasd.2009.09.013.
Conner, M., & Norman, P. M. (Eds.). (2005). Predicting health behav-
iour: Research and practice with social cognition models (2nd 
ed.). Maidenhead: Open University Press.
Conner, M., & Sparks, P. (2005). Theory of planned behaviour and 
health behaviour. In M. Conner & P. Norman (Eds.), Predicting 
Health Behaviour. New York: Open University Press.
Conner, E. L., & White, K. M. (2009). Intentions and willingness to use 
complementary and alternative medicines: what potential patients 
believe about CAM’s. Complementary Therapy in Clinical Prac-
tice, 15, 136–140. https ://doi.org/10.1016/j.ctcp.2009.03.003.
Conner, M., Kirk, S. F., Cade, J. E., & Barrett, J. H. (2001). Why do 
women use dietary supplements? The use of the theory of planned 
behaviour to explore beliefs about their use. Social Science and 
Medicine, 52, 621–633.
Cornish, E. (2002). Gluten and Casein free diets in autism: A study 
of the effects on food choice and nutrition. The British Dietetic 
Association, 15, 261–269.
Crisson, J. E., & Keefe, F. J. (1988). The relationship of locus of con-
trol to pain coping strategies and psychological distress in chronic 
pain patients. Pain, 35(2), 147–154.
Dardennes, R. M., Al Anbar, N. N. A., Prado-Netto, A., Kaye, K., 
Contejean, Y., & Anbar, N. N. A. (2011). Treating the cause of 
illness rather than the symptoms: Parental causal beliefs and treat-
ment choices in autism spectrum disorder. Research in Devel-
opmental Disabilities, 32, 1137–1146. https ://doi.org/10.1016/j.
ridd.2011.01.010.
Davies, M. P., & Darden, P. M. (2003). Use of complementary and 
alternative medicine by children in the United States. Archives of 
Paediatrics and Adolescent Medicine, 157, 393–396.
Esch, B. E., & Carr, J. E. (2004). Secretin as a treatment for Autism: 
A review of the evidence. Journal of Autism and Developmental 
Disorders, 34, 543–556.
Eysenbach, G., & Diepgen, T. L. (1998). Towards quality management 
of medical information on the internet: Evaluation, labelling, and 
filtering of information. British Medical Journal, 317, 1496–1500.
Furnham, A., & Beard, R. (1995). Health, just world beliefs and cop-
ing style preferences in patients of complementary and orthodox 
medicine. Social Science and Medicine, 40(10), 1425–1432.
Furnham, A., & Bhagrath, R. (1993). A comparison of health beliefs 
and behaviours of clients of orthodox and complementary medi-
cine. Journal of Clinical Psychology, 32, 237–246.
Furnham, A., & Forey, J. (1994). The attitudes behaviours and beliefs 
of patients of conventional versus complementary (alternative) 
medicine. Journal of Child Psychology, 50, 458–469.
Furnham, A., & Kirkcaldy, B. (1996). The health beliefs and behav-
iours of orthodox and complementary medicine clients. British 
Journal of Clinical Psychology, 35, 49–61.
Furnham, A., & Lovett, J. (2001). Predicting the use of complemen-
tary medicine: A test of the theories of reasoned action and 
planned behaviour. Journal of Applied Social Psychology, 31(12), 
2588–2620.
Gagne, C., & Godin, G. (2000). The theory of planned behavior: Some 
measurement issues concerning belief based variables. Journal of 
Applied Social Psychology, 30(10), 2173–2193.
 Journal of Autism and Developmental Disorders
1 3
Geschwind, D. H. (2011). Genetics of autism spectrum disorders. 
Trends in Cognitive Sciences, 15(9), 409–416. https ://doi.
org/10.1016/j.tics.2011.07.003.
Green, V. A., Pituch, A. K., Itchon, J., Choi, A., O’Reilly, M., & Siga-
foos, J. (2006). Internet survey of treatments used by parents of 
children with autism. Research in Developmental Disabilities, 27, 
70–84. https ://doi.org/10.1016/j.ridd.2004.12.002.
Hall, S. E., & Riccio, C. A. (2012). Complementary and alterna-
tive treatment use for autism spectrum disorders. Complemen-
tary Therapies in Clinical Practice, 18, 159–163. https ://doi.
org/10.1016/j.ctcp.2012.03.004.
Hanson, E., Kalish, L. A., Bunce, E., Curtis, C., McDaniel, S., Ware, J., 
et al. (2007). The use of complementary and alternative medicine 
among children diagnosed with autism spectrum disorder. Journal 
of Autism and Developmental Disorders, 37, 628–636. https ://doi.
org/10.1007/s1080 3-006-0192-0.
Harrison, C., Hewsion, J., Davies, P., & Pietroni, P. (1989). The expec-
tations, health beliefs and behaviour of patients seeking homeo-
pathic and conventional medicine. British Homeopathic Journal, 
78(4), 210–218.
Hediger, M. L., England, L. J., Molloy, C. A., Yu, K. F., Manning-
Courtney, P., & Mills, J. L. (2007). Reduced bone cortical thick-
ness in boys with autism or autism spectrum disorder. The Journal 
of Autism and Developmental Disorders, 38, 848–856. https ://doi.
org/10.1007/s1080 3-007-0453-6.
Hendrickson, D., Zollinger, B., & McCleary, R. (2006). Determinants 
of the use of four categories of complementary and alternative 
medicine. Complementary Health Practice Review, 11, 3–26. 
https ://doi.org/10.1177/15332 10106 28808 0.
Hirai, K., Komura, K., Tokoro, A., Kuromaru, T., Ohshima, A., Sum-
iyoshi, Y., et al. (2008). Psychological and behavioural mecha-
nisms influencing the use of complementary and alternative medi-
cine (CAM) in cancer patients. Annals of Oncology, 19, 49–55. 
https ://doi.org/10.1093/annon c/mdm49 4.
Hofer, J., Hoffman, F., & Backmann, C. (2017). Use of complementary 
and alternative medicine in children and adolescents with autism 
spectrum disorder: A systematic review. Autism, 21, 387–402. 
https ://doi.org/10.1177/13623 61316 64655 9.
Kuppin, S., & Carpiano, R. M. (2006). Public conceptions of serious 
mental illness and substance abuse, their causes and treatments: 
Findings from the 1996 general society survey. American Journal 
of Public Health, 96(10), 1766–1771.
Lorenc, A., Ilan-Clarke, Y., Robinson, N., & Blair, M. (2009). How 
parents choose to use CAM: a systematic review of theoretical 
models. BMC Complementary and Alternative Medicine, 9(9), 
1–12. https ://doi.org/10.1186/1472-6882-9-9.
Lorenc, A., Blair, M., & Robinson, N. (2010). Parents’ and practi-
tioners’ differing perspectives on traditional and complemen-
tary health approaches (TCAs) for children. European Journal 
of Integrative Medicine, 2, 9–14. https ://doi.org/10.1016/j.eujim 
.2010.02.002.
Mudford, O. C., Cross, B. A., Breen, S., Cullen, C., Reeves, D., Gould, 
J., et al. (2000). Auditory integration training for children with 
autism: No behavioural benefits detected. American Journal on 
Mental Retardation, 105(2), 118–129.
Newton, J. D., Newton, F. J., Ewing, M. T., Burney, S., & Hay, M. 
(2013). Conceptual overlap between moral norms and antici-
pated regret in the prediction of intention: Implications for 
theory of planned behavior research. Psychology and Health, 
28(5), 495–513. https ://doi.org/10.1080/08870 446.2012.74593 
6.
Perrin, J. M., Coury, D. L., Hyman, S. L., Cole, L., Reynolds, A. M., 
& Clemons, T. (2012). Complmentary and alternative medicine 
use in a large paeidatric autism sample. Pediatrics, 130, S77–S82. 
https ://doi.org/10.1542/peds.2012-0900E .
Pillsbury Hopf, K., Madren, E., & Santianni, K. A. (2016). Use and 
perceived effectiveness of complementary and alternative medi-
cine to treat and manage the symptoms of autism in children: 
A survey of parents in a community population. The Journal of 
Alternative and Complementary Medicine, 22(1), 25–32. https ://
doi.org/10.1089/acm.2015.0163.
Rhodes, R. E., Blanchard, C. M., Courneya, K. S., & Plotnikoff, R. 
C. (2009). Identifying belief-based targets for the promotion of 
leisure-time walking. Health Education and Behaviour, 36(2), 
381–393. https ://doi.org/10.1177/10901 98107 30837 6.
Robinson, N., Lorenc, A., & Blair, M. (2009). Developing a decision-
making model on traditional and complementary medicine use 
for children. European Journal of Integrative Medicine, 1, 43–50. 
https ://doi.org/10.1016/j.eujim .2009.01.002.
Sasagawa, M., Martzen, M. R., Kelleher, W. J., & Wenner, C. A. 
(2008). Positive correlation between the use of complemen-
tary and alternative medicine and internal health locus Of con-
trol. EXPLORE, 4(1), 38–41. https ://doi.org/10.1016/j.explo 
re.2007.10.004.
Senel, H. G. (2010). Parents’ views and experiences about comple-
mentary and alternative medicine s for their children with autistic 
spectrum disorder. The Journal of Autism and Developmental Dis-
orders, 40, 494–503. https ://doi.org/10.1007/s1080 3-009-0891-4.
Silberg, W. M., Lundberg, G. D., & Musacchio, R. A. (1997). Assess-
ing, controlling, and assuring the quality of medical information 
on the Internet: Caveant lector et viewor-Let the reader and viewer 
beware. JAMA, 277(15), 1244–1245.
Sirois, F. M., & Gick, M. L. (2002). An investigation of the health 
beliefs and motivations of complementary medicine clients. Social 
Science and Medicine, 55, 1015–1037.
Streiner, D. L. (2002). Breaking up is hard to do: The heartbreak of 
dichotomising continuous data. Canadian Journal of Psychiatry, 
47, 262–266.
Surette, S., Vanderjagt, L., & Vohra, S. (2011). Surveys of complemen-
tary and alternative medicine usage: A scoping study of the pae-
diatric literature. Complementary Therapies in Medicine, 21(1), 
s48–s53. https ://doi.org/10.1016/j.ctim.2011.08.006.
Walji, M., Sagaram, S., Meric-Berstam, D., Johnson, F., Mirza, C., & 
Berstam, N. (2004). Efficacy of quality criteria to identify poten-
tially harmful information: A cross-sectional survey of comple-
mentary and alternative medicine web sites. Journal of Medical 
Internet Research, 6(2), 1439–1456.
Wallston, K. A., Wallston, B. S., & DeVellis, R. (1978). Develop-
ment of the multidimensional health locus of control (MHLC). 
Heath Education and Behaviour, 6, 160–170. https ://doi.
org/10.1177/10901 98178 00600 107.
West, L. M., Theuma, R. B., & Cordina, M. (2018). Health locus of 
control: Its relationship with medication adherence and media-
tion wastage. Research in Social and Administrative Pharmacy, 
14, 1015–1019.
Wong, V. C. N. (2009). Use of complementary and alternative medi-
cine (CAM) in autism spectrum disorder (ASD): Comparison of 
Chinese and Western culture (Part A). The Journal of Autism and 
Developmental Disorders, 39, 454–463. https ://doi.org/10.1007/
s1080 3-008-0644-9.
Wong, H. H. L., & Smith, R. G. (2006). Patterns of complementary 
and alternative medical therapy use in children diagnosed with 
autism spectrum disorders. The Journal of Autism and Develop-
mental Disorders, 36, 901–909. https ://doi.org/10.1007/s1080 
3-006-0131-0.
Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.
